Background {#Sec1}
==========

Coxsackieviruses belong to the enterovirus genus of the family *Picornaviridae*, and are classified into two groups: A and B. Group A coxsackieviruses cause flaccid paralysis, whereas group B coxsackieviruses cause spastic paralysis. Regarding concurrent coxsackievirus infection in the posterior segment of the eye, many reports have described an association of hand, foot, and mouth disease caused by coxsackievirus A16 with unilateral acute idiopathic maculopathy (UAIM) \[[@CR1]--[@CR8]\]. However, there are few reports of retinitis associated with coxsackievirus, and only serotype B3 or B4 was reported \[[@CR9]--[@CR12]\]. Herein, we report a patient with reduced visual acuity caused by coxsackievirus A4-induced bilateral multifocal obstructive retinal vasculitis, which was observed by multimodal imaging.

Case presentation {#Sec2}
=================

A 60-year-old female had flu-like symptoms from November 1, 2013, and subsequently developed fever, articular pain, retroauricular lymph node swelling, erythema, and dizziness with gait disturbance 4 days later. The patient was admitted to the Department of Internal Medicine at National Defense Medical College Hospital for detailed examination. Nine days after onset, the patient complained of bilateral visual disturbance and was referred to our department. She has a history of current hypertension treated with oral therapy and glaucoma treated with latanoprost eye drops. At the initial ophthalmological examination, best corrected visual acuity was 20/200 in the right eye and 20/50 in the left eye, and intraocular pressure was normal in both eyes. The critical flicker frequency (CFF) was 23 and 27 Hz for the right and left eye, respectively, and a relative afferent pupil defect was noted in the right eye. Slit lamp examination showed fine white keratic precipitates with infiltrating cells in the anterior chamber in both eyes. Funduscopy revealed multifocal retinal ischemic lesions around the macula and posterior pole in both eyes. (Fig. [1a and b](#Fig1){ref-type="fig"}). Scotoma areas corresponding with the retina lesions were observed by Goldmann visual field test (Fig. [2](#Fig2){ref-type="fig"}). On SD-OCT, multifocal white retinal lesions were depicted as hyper-reflective regions in the inner retina layers of both eyes, and disruption of ellipsoid line was observed in the left eye (Fig. [1c and d](#Fig1){ref-type="fig"}). Fluorescein angiography (FA) showed bilateral filling defects corresponding to the retinal lesions, which were surrounded by dye leakage from retinal capillaries (Fig. [3a and b](#Fig3){ref-type="fig"}). Indocyanine green angiography depicted no abnormalities in both eyes (Fig. [3c and d](#Fig3){ref-type="fig"}). Brain and orbital MRI were also performed, but the result was not particular.Fig. 1Fundus photographs and SD-OCT images at the initial examination**. a** and **b** Fundus photographs show multifocal ischemic lesions around the macula and posterior pole in both *right* (**a**) and *left* (**b**) eyes. **c** and **d** SD-OCT reveals hyper-reflective regions in the inner retina layers in both right (**c**) and left (**d**) eyes, and disruption of ellipsoid line in the left eye Fig. 2Goldmann visual field test after 2 weeks. Goldmann visual field test conducted after 2 weeks in the *left* (**a**) and *right* (**b**) eyes shows central and paracentral scotomas Fig. 3Fluorescein and indocyanine green angiography**. a** and **b** Fluorescein angiography reveals filling defect in the affected part of the retina with leakage of fluorescence dye from the surrounding retinal blood vessels in both *right* (**a**) and *left* (**b**) eyes. **c** and **d** Indocyanine green angiography reveals no abnormalities in both right (**c**) and left (**d**) eyes

On day 12 after onset of ocular symptoms, aqueous humor sample was collected and tested using multiplex polymerase chain reaction (PCR) for human herpes virus (HHV) 1--8, toxoplasma, toxascaris, bacterial 16srDNA, and fungal 28srDNA, all of which were negative. On the same day, treatment with betamethasone and phenylephrine tropicamide eye drops was initiated. Blood test for coxsackievirus antibody titers revealed that A4, A6, A9, B1, B2, B3, and B5 were positive (titers: 8--32; Table [1](#Tab1){ref-type="table"}). An abdominal skin biopsy of necrotic tissue suggested vascular damage caused by coxsackievirus. On the other hand, since the patient fulfilled the diagnostic criteria for polymyalgia rheumatic (PMR), oral corticosteroid (15 mg/day prednisolone) was initiated on November 25, 2013.Table 1Changes in serum coxsackievirus antibody titers determined by neutralization test (NT)Coxsackievirus2013/11/122013/11/252014/5/12015/1/13A4 (NT)8161632A6 (NT)88\<4\<4A9 (NT)3216164A16 (NT)\<4\<4\<4\<4B1 (NT)--4\<4\<4B2 (NT)--844B3 (NT)--1684B4 (NT)--\<4\<4\<4B5 (NT)--888B6 (NT)--\<4\<4\<4

The general symptoms improved after 6 weeks, and the multifocal retinal ischemic lesions were partially resolved and residual exudates were slightly hard. (Fig. [4a and b](#Fig4){ref-type="fig"}). However, hyper-reflective regions and disruption of the inner retinal layers on SD-OCT persisted, especially in the right eye (Fig. [4c and d](#Fig4){ref-type="fig"}). The steroid dose was tapered, and from March 2015, the patient was put under follow-up observation with prednisolone 1 mg/day. After 14 months, the coxsackievirus A4 antibody titer increased by 32-fold (Table [1](#Tab1){ref-type="table"}). Corrected visual acuity was 20/25 in the right eye and 20/15 in the left eye, and residual paracentral scotoma was observed in the right eye (Fig. [5](#Fig5){ref-type="fig"}).Fig. 4Fundus photographs and SD-OCT image after 14 months**.** (**a** and **b**) The fundus photographs show slightly hard exudates in both right (**a**) and *left* (**b**) eyes. (**c** and **d**) Hyper-reflective regions and disruption of the inner retinal layers persist in both right (**c**) and left (**d**) eyes, especially in the *right* eye Fig. 5Goldmann visual field test after 14 months**.** Goldmann visual field test conducted after 14 months in the left (**a**) and right (**b**) eyes shows disappearance of central scotoma in the left eye, but persistence of paracentral scotoma in the right eye

Conclusions {#Sec3}
===========

Although coxsackievirus is apparently a rare cause of multifocal obstructive retinal vasculitis, it should be considered in the appropriate clinical setting. Since it has become more convenient to detect several HHV by multiplex PCR using ocular fluid, reports of HHV-related ocular diseases are increasing \[[@CR13]\]. However, such convenient tests are not available for the detection of coxsackieviruses, and currently diagnosis still depends on clinical signs such as flu-like symptoms and changing antibody titers after resolution of the infection. When molecular biological techniques become a standard method for the detection of coxsackieviruses, more cases of coxsackievirus-associated ocular disease may be diagnosis with a heightened level of suspicion.

In the present case, obstructive retinal vasculitis appeared to be induced via immune response to virus infection, similar to the clinical conditions of acute retinal necrosis caused by HHV1, HHV2 or HHV3, and the skin necrosis probably resulted from impaired blood flow because of the same mechanism. Several cases of retinitis associated with coxsackievirus have been reported \[[@CR8]--[@CR11]\]. Takeuchi et al. \[[@CR9]\] reported a case of coxsackievirus B4 infection causing iridocyclitis and obstructive retinal vasculitis. Other case reports described coxsackievirus-associated macular lesion with posterior segment inflammation, similar to UAIM \[[@CR8], [@CR10], [@CR11]\]. However, the serotype of coxsackievirus in all the above cases was "B", and most of the lesions were reversible. Coxsackievirus A4-associated retinitis leads to bilateral irreversible retinal damage has not been reported previously.

In summary, we have described the clinical features of coxsackievirus A4-associated retinitis and bilateral obstructive vasculitis causing irreversible retinal damage. Abnormalities on FA and SD-OCT suggest the critical role of inflammation at the level of inner retinal layers. SD-OCT was especially valuable for monitoring partial changes of the entire retinal layers.

CFF

:   Critical flicker frequency

HHV

:   Human herpes virus

PCR

:   Polymerase chain reaction

PMR

:   Polymyalgia rheumatic

SD-OCT

:   Spectral domain-optical coherence tomography

UAIM

:   Unilateral acute idiopathic maculopathy

None.

Funding {#FPar1}
=======

No funding was received by any of the authors for writing of this manuscript.

Availability of data and materials {#FPar2}
==================================

The fundus photographs, visual fields, and serial optical coherence tomography images supporting the results of this article are included within the article.

IM made substantial contributions to conception and design, or acquisition of data. MT1 and IM analyzed and interpreted the data. IM and YS have been involved in drafting the manuscript. MT1 and MT2 revised the manuscript critically for important intellectual content. All authors agreed to be accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved.

Ethics approval and consent to participate {#FPar3}
==========================================

Ethical approval for individual case presentation is not required by the ethics committee of National Defense Medical College, Japan. Informed consent was obtained after an explanation of the nature and possible consequences of the study.

Consent for publication {#FPar4}
=======================

Written informed consent was obtained from the patient for publication of this Case report and any accompanying images. A copy of the written consent is available for review by the Editor of this journal.

Competing interests {#FPar5}
===================

The authors declare that they have no competing interests.

Publisher's Note {#FPar6}
================

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.
